Interactions between scopolamine and muscarinic cholinergic agonists or cholinesterase inhibitors on spatial alternation performance in rats.
The effects on working memory of the muscarinic cholinergic agonists oxotremorine, arecoline, RS86 and pilocarpine, and the cholinesterase inhibitors physostigmine and tetrahydroaminoacadine were investigated in male F344 rats. Working memory was assessed by behavior maintained under a spatial alternation schedule of food presentation in which the interval between trials was varied from 2 to 32 sec. Under control conditions the percentage of correct responses decreased as the retention interval was varied from 2 to 32 sec. Administered alone the cholinergic agonists oxotremorine (0.01-0.1 mg/kg), arecoline (3-30 mg/kg), RS86 (0.3-3 mg/kg) and pilocarpine (0.3-3.0 mg/kg), and the cholinesterase inhibitors physostigmine (0.01-0.1 mg/kg) and tetrahydroaminoacridine (0.3-3.0 mg/kg) either had no effect on or produced dose-related deficits in working memory and decreases in response rates. The muscarinic antagonist scopolamine (0.1 mg/kg) produced retention interval-dependent decreases in the percentage of correct responding and rates of responding. The cholinergic agonists and tetrahydroaminoacridine failed to reverse the effects of scopolamine. However, physostigmine produced a dose-dependent reversal of the working-memory deficits and response-rate decreasing effects of scopolamine. The present results are consistent with the interpretation that drugs which primarily enhance M2 muscarinic cholinergic transmission are ineffective in enhancing working memory or in reversing scopolamine-induced deficits in working memory.